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Condition Assessment Data Sheet 



ESWBS 
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Function Group 



MECHANICAL 



System 



Propulsion 



Sub-system 



Drive MTU 



. Kem-descriptiori 



Drive MTU port 





my • 




Frame.locatibh: 



Ship location: 



8-6 to 8-10 



(11) Port 



Manufacturer: 



Model #: 



Part #: 



Serial #: 



MTU 



MTU 16V-396TB94 



N/A 



559-0477 



Condition: 



Mounting, Remote control from the bridge, Enclosed operator space controls , Local controls, Exhaust, 
Ignition, Air intalte, Reduction gearing. Water seal, Drive shaft, Turbocharger, Salt water cooling, Fuel oil 
system. Engine coolant pre-heater, Aux drive MTU air compressor. Hydraulics, Engine block 
components, 'Operating hours meter = 1930.68 hrs *T urbo rusted •Slight corrosion or other surface damage 
•Air intakes missing *Water buildup in drive shaft compartment •Coolant manifold severely cracked * Large 
coupling on drive shaft (FR 1 3) corroded *Wt. = 6685 kg *2560 kW *21 50 RPM *Sea v^ater cooling fitting to 
reduction gear cracked *See detailed report from Florida Detroit Diesel-MTU for more infomiation 
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Mountina 1 


Remote control from the bridpe 1 


Enclosed ooerator soace controls 1 


Local controls 1 


Exhaust 1 


1 Innition 1 


1 Air intake 1 


Reduction oearino 1 


1 Water seal 1 


Drive shaft 1 


Turbocharaer 1 


Salt water coolina 1 


Fuel oil svstem 1 


1 Enaine coolant ore-heater 1 


Drive MTU internal air compressor 1 


Hydraulics " 1 


1 Enaine block comoonents 1 


Drive MTU (starboard) 1 


Mountina 1 


1 Remote control from the bridge 1 


1 Enclosed ooerator soace controls 1 


1 Local controls 1 


1 Exhaust ! 


1 Innition 1 


1 Air intake 


1 Reduction aearina 


1 Water seal 


\ Drive shaft 
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Failure Modes, Effects, and Criticality Analysis (FMECA) 



System Subsystem J^unctiqn FallureHnodes J Cause 



Drive MTU 



Deliver torque to KaMeWa water]et 
pump 



Secure engine to ship framing to 
prevent movement and vibralion 



Mounting fails 



Provicie means to control engine from 
bridge for navigation purposes 



Remote control from the bridge falls 



Provide for centralized monitoring and operator space controls fail 

control of engines 



Provide local control of engine 
functions 



Local controls fail 



Expel combustion gases to exterior of 



Exhaust fails 



Provide means for engine start-up 



Ignition fails 



Trarjsfer air to engine for combustion 



Reduce RPMs to KMW jets to prevent 
cavitation 



Transfer power from engine to 
KaMeWa waterfet pump (port) 



Air intalte fails 



Reduction gear fails 



Drive shaft fails 



Provides seal between drive shaft and 
bulkhead 



Boost engine power 



Provide cooling to engine, exhaust anc ^ ^^.^^ ,3)^ 
raduclion gearing 



Watet'Seal leaks 



Turbocharger fails 



Heat engine coolant during extreme 
weather to prevent treetlng 



CoriDsion 



Manufacturer's defect 



Power Failure 



Circuit Intenxiption 



Power Failure 



Circuit Irrtemiplion 



Power Failure 



Circt^ Interruption 



Obstruction 



Faulty Seal 



Damaged Piping 



Air System Failure 



Power Falure 



Circuit Intermption 



Obstiuctkxi 



Corrosion 



insufficient Lubrication 



Manufacturer's defect 



Wear 



Corro^ 



Load 



Manufacturer's defect 



Manufacturer's defect 



Wear 



Corrosion 



Manufacturer's delect 



Kim HolSlart Engine Coolant Healer fails 



Corrosion 



Manufacturer's defect 



Power Failure 



Bectrical grounding 



Failure Modes, Effects, and Criticality Analysis (FMECA) 



i^cal Effect 


Secondary Effect J 


■ ;/ . „■ -- I ■ - " i 
Ultimate Effect |. 
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detection \ 


i 

ail. 




y 
















Excessiva engine vibraUon/nnovenient E 


Engine failure/drive train damage ( 


Compromised propulsion to ship 


Audnde 


7 


3 


21 


Excessive engine vibration/movennenl i 


En^ne failure/drive train damage < 


Compromised propulsion to ship 


AudlUe 


7 


3 


21 


Excessive engine vibiation/movennent 


Engine faBure/drive train damage < 


Compromised piopulskxi to stiip 


AudMe 


7 


2 


14 


Loss of engine control fpom bridge 




Mbnty to remotely control engines 


Operational FaBute 


4 


3 


12 


Loss of engine control from bridge 




naUlity to remotely control engines 


Operational Failure 


4 


S 


20 


System fails to fespond to controls from ECR 


JOSS of remote control of en^ne (from bridge) 


Compromised prspulsionio ship 


Operational FaSura 


6 


3 


18 


System falls to respond to controls from ECR 


Loss of remote control of engine (frortt bridge} 


Comprorrised propulsion to ship 


Operational Faaure 


6 


3 


18 


Total loss of engine control 


Runaway an^ne 


Catastrophic damage to engine/potentlal k>ss of life 


AudUe 


9 


1 


9 


Total loss of engbie control 


Runaway engine 


Catastrophic damage to engine/potentid loss o< Hfe 


Audllte 


9 


1 


9 


Excessive backpressure 


Stan engine 


Compromised piopulskxi to ship 


Gagkig 


6 


1 


« 


: Extiaust bkm-by 


Air quality in ship eomptomised 


Heaim hazard 


G^lng/ViBual 


8 


4 


36 


Exhaust blow-by 


Air quality in sh^ compromised 


Health hazard 


Gaging/Visual 


9 


4 


36 


Bigine wiU not start 




Compromised propulsion to ship 


Operational Fahjre 


7 


4 


28 


, Engine wai not start 




Compromised propulsion to ship 


Operstknal Feiure. 


7 


4 


28 


\ Engine wll not start 




Compromised propulsion to ship 


Operalkmal Falura 


7 


4 


2B 


Reduced airihwi to engine 


Improper combustion 


Compromised propulsion to ship 


Qagins 


4 


2 


8 


Qaaitxix/drive shaft damage 


hk> poswartransmisskin to KaMeWa 


Comprondsed pioputsion to sh^> 


VIsuai 


6 


4 


24 


GearHox/drive sttalt damage 


Ha pamr transmission to KaMeWa 


Compromised prapulskxt to sljp 


Visual 


6 


4 


24 


; GBartx)x/drive atnft damage 


Ho power tr»isn<sskxi to KaMeWa 


Compromised propulaian to ship 


Visuai 


6 


5 


30 


: Geartoox/driva stiaft damage 


No power transmisston to KaMeWa 


Compromised propulsion to sMp 


Visud 


6 


2 


12 


j Bent/broken drive sheft 


f4o power transmts^on to KaMeWa 


Compromised pfopidsion to ship 


Vieutf 


e 


4 


24 


BentAHOken drive shaft 


No power transmisskn to KaMeWa 


Compromised propulsion to ship 


Vhuil 


6 


4 


24' 


Bent/broken drive shaft 


No power transmisskm to KaMeWa 


Compromised pnpulskin to ship 


Visual 


6 


S 


30 


1 Bentfttroken drive shaft 


No power transmlsskxi to KaMeWa 


Compromised propidsicn to ship 


ViMMl 


e 


2 


12 


i Seawaler leakage 


Ship's trim affected 


Below dedc watoiTfkxxing 


Visual . 


7 


4 


28 


- Seawater leakage 


Ship's trim affected 


Below deck watei/nooding 


Viaud 


7 


2 


14 


\ Noboost 


Decreased engine output 


Reduction in engne efficiency 


Qaging 


3 


4 


12 


i tto boost 


Decreased engine output 


fHeducHon in enghe efflderKy 


Qagmg 


3 


S 


15 


j l«> boost 


Decreased en^ne output 


Fieduction in engins efRcierKV 


Gaging 


3 


2 


6 


Engine/Gaartiox/Exhaust Ovectieals 


Enginsfalure 


Compron^ssd propulsion to ship 


eaging 


6 


2 


12 


Englne/Geartiox/ExtiaustOvettwats 


Engine feiure 


Compromised pnpulskin to sliip 


Qaging 


6 


3 


18 


i Engine/Geart>ox/Extwust Overheats 


Engine failure 


Compromised propulskxi to ship 


Gaging 


6 


2 


12 


Inabilty to preheat coolant at start-up 


Potential thermal siressing 


Engine laiuiaAhemal craddng of engine bkidc 


Gaging 


7 


3 


21 


biablltty to preheat coolant at start-t^ 


Potential thermal siressing 


Engine falufaAhermal ciaddng ol engine bkx* 


Caging 


7 


3 


21 
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Remanufacturing Options Criteria 
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FIG. \o 



Remanufacturing Options Matrix 



Legend: 



Identifies option as a "best" possible clioice in the remanufacturing process 
Identifies option as a possible clioice In the remanufacturing process 
Identifies option as not feasible in the remanufacturing process 
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cc cc Qc cr: 



Drive MTU (port) 



Mounting 



Remote control from the bridge 



Enclosed operator space controls 



Local controls 



Exhaust 



Ignition 



Air intake 



Reduction gearing 



Water seal 



Drive shaft 



Turbocharger 



Salt water cooling 



Fuel oil system 



Engine coolant pre-heater 



Drive MTU internal air compressor 



Hydraulics 



Engine block components 



Drive MTU (starboard) 



Mounting 



Remote control from the bridge 



Enclosed operator space controls 



Local controls 

Exhaust 

Ignition 



*s, SES Conveision Piojecl info-Base - |SES Converiion Pioject Inlo-Baiel 



iL 



Mam engine #2 tpoi 



SES 200 
— MECHANICAL 
B — Prop ulsio n 

; a-- S 

' I ; - - $ Remots conlrc 
i i ;. — $ Enclosed opei' 
j .- — Local controls" : 

I r — Exhaust I 

■ ; !-.- Ignition ! 
J i I — AlrlntakE 
: ' . - Turbocharger j 
j i 1 — Saltwater COO;- 
I — Fuel oil systeri 
Engine coolari 
Internal aircoi! 
j t — Engine block ( 
B - S Main engine *1(slbc 
! ' — $ Remote contrc 
I — 5 Enclosed opei 
i — Local controls' 
' . — Exhaust 
i I — Ignition i 

i - Air Intake 
i I — Turbocharger 
I ! — Saltwater coo. 
— Fuel oil systan 
i — S Engine coolan 
I i — Internal air cor 
Engine block c 
^.-S KaMeWa let (port) 
^ S KaMeWa jet (stbd) 
* — S Reduction Gears (p 
I — $ Water seal (pot? 
' — 'i DilveshatI (porO 



vlD:1i.05fe oi'io .; Tec!iiaMl;Fe^bTO 











@JR8fiiaii?D'i1i 






"■iS^, lUSnuSliauiSi?! 


Fart'NimiitlVrfr.-5=^^vS?,a*M!^ 










IwT- 














^I'lnpractical* 


Impractical ' 










^;iinpractical> 


Impractical * 










ft'lRo'isibliS,' 


Possible • 




1 




i;.^-RS«l"oro#,,y 


ffe?3Besi-?;rf:' 


Best 




2 




S';.'.--HBii8e>.:A 


flmpractical' 


Impractical - 







'~t-Oiiaiitity| 



Reman OpBon' 



3 



I $647,00000 



SS^OOOM 
COSl ■' 



SIMW 
Uninslatl Cost 



rj' ss^boiuia 
SahogeVahH 



I 1150,00001) 
Quote Type 



|OEM 



(all'pricBs'are' based' on i|uanlity onaY'-Ky^iJijl:-^^ 



dmpaiiyMame' |MTU Frledrichshafen w/DO^^J^^ 
'i:j:?fr»SMiressi 11401 H. Street, rUM, Suite 700- ' 



'- Conloct KaniB-i..^ ^ — 



.|PhiiWaslng« 



aty: jWASHWCTON 
Stole |DC . 'T^- 120005 



A INixNj«rn>iyy^.|C*1-a^ 



einal tl^JpMljwasinoer^ifadrTiImn 



Raptacemenl ParW | 



,"Soufca tteferanca '|Re<|iiB«t Tor Quotation 



OllHfl Information 



)S6V 



OiilionD.r 



Dm price i^ote is per engine and includes controls, monMorlna systems and engine cootantpra. 
Iiealer($607,im0). Bemow the current air Inlet liousina and mowe to side of twH or area behind llio 
liBot house ($40,000). 
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» Option ^ -:J^ecovery Ectf^^jfe^^gj^j^^^^^^^^^^^gl^g 



Modify^-* 


Tmpracticai 


Impracticar^l 




_ -Remove^ - 


K Impractical 


Impractical ^ 




Replace 


[ Possible 


Possible §:| 


1 


Restore 


^^J-Best 


Best €1 
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^ Reuse 


fmpractical 


Impractical 





FlGr. 



^ Option - Re^jp^lglEconom^t 



Modify . 


Impi^circalf 


Impractical ^| 






Remove 


Impra^ticai- 


Impractical 






Replace 


Bfest 


Best jil 


Dependent on recovery option for main drive MTU 


226 


Restore 


Possible 


Possible 




270 


Reuse: 


Impractical 


Impractical "1 







Scenario #1 : REPLACE MTU engine REPLACE Kim Hotstart w/ internal unit 
Scenario #2: RESTORE Mrt/ engine REQUIRES REPLACE /sTim //omarf w/ new unit 
Scenario #3 : RESTORE MTU engine RESTORE Kim Hotstart 



Paired Comparison Matrix 

Determining Weights for Value Analysis 



Decision 















^ Bvs. 

- 












p- Cvs. 












^ Dvs. 










^ Evs. 



Total 



% (Weight) 



... .-.-.p ... -^W^S^rtK-M 

ifSM"A**UonatErw.'!P*tomwriee:(R 



Total 



100% 



F\G', 15 







Paired Comparison Matrix 

Determining Weights for Value Analysis 








Decision 










Total 


% (Weight) 


.Cost' (A) 


B 


C 


A 


A 


A 




3 




20% 


, ■ ' ■' Life Expectancy<B] 


B 


B 


B 


B 




5 




33% 




" . ' • • Innproyod P»fonmanoo(C) 


C 


C 


C 




4 




27% 






fbperafiori Cp^'fConsuirableSID; 


D 


D 




2 




13% 










linlWiance Cost(^ 


E 




1 




7% 














0 




0% 












Total 


15 


100% 
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Replace Reman Option 


% (Weight) 


Ratings 


Cost (A) 


20% 


4 


Life Expectancy (B) 


33% 


4 


Improved Performance (C) 


27% 


4 


Operation Cost (Consumables) (D) 


13% 


3 


Maintenance Cost (E) 


7% 


4 


Additional Env. Performance (F) 


0% 


3 



FIG-. HA 



Restore Reman Option 


% (Weight) 


Ratings 


Cost (A) 


20% 


3 


Life Expectancy (B) 


33% 


4 


Improved Performance (C) 


27% 


3 


Operation Cost (Consumables) (D) 


13% 


3 


Maintenance Cost (E) 


7% 


4 


Additional Env. Performance (F) 


0% 


3 



Replace Reman Option 


% (Weight) 


Ratings 


Score 


Cost (A) 


20% 


4 


0.80 


Life Expectancy (B) 


33% 


4 


1.33 


Improved Performance (C) 


27% 


4 


1.07 


Operation Cost (Consumables) (D) 


13% 


3 


0.40 


Maintenance Cost (E) 


7% 


4 


0.27 


Additional Env. Performance (F) 


0% 


3 


0.00 



Total 3.87 



Restore Reman Option 


% (Weight) 


Ratings 


Score 


Cost (A) 


20% 


3 


0.60 


Life Expectancy (B) 


33% 


4 


1.33 


Improved Performance (C) 


27% 


3 


0.80 


Operation Cost (Consumables) (D) 


13% 


3 


0.40 


Maintenance Cost (E) 


7% 


4 


0.27 


Additional Env. Performance (F) 


0% 


3 


0.00 



Total 3.40 



Fie. 





Paired Comparison Matrix 

Determining Weights for Value Analysis - Main MTU Engine/Kim Hotstart Scenario 






Decision 










Total 


% (Weight) 


Cost' (A) 


B 


C 


A 


A 


A 




3 




20% 




Life Ej9>ectancj<B] 


B 


B 


8 


B 




5 




33% 






Invroved PoriormanceCC) 


c 


C 


c 




4 




27% 








Operation Cost (CohsumablesID] 


D 


D 




2 




13% 










- Maintenance Cosl(E) 


E 




1 




7% 












' Addittonal Env,'Perfotman<^F) 




0 




0% 














Total 


15 


100% 
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Scenario #1 


% (Weight) 




Scor© 


Cost (A) 


20% 


3 


0.60 


Life ExDectannv (Fi\ 


CO /o 


c 
O 


1.67 


Improved Performance (C) 


27% 


4 


1.07 


Operation Cost (Consumables) (D) 


13% 


4 


0.53 


iVlaintenance Cost (E) 


7% 


3 


0.20 


Additional Env. Performance (F) 


0% 


4 


0.00 






Total 


4.07 



Scenario #2 


% (Weight) 


Ratings 


Score 


Cost (A) 


20% 


4 


0.80 


Life Expectancy (B) 


33% 


4 


1.33 


Improved Performance (C) 


27% 


3 


0.80 


Operation Cost (Consumables) (D) 


13% 


3 


0.40 


Maintenance Cost (E) 


7% 


3 


0.20 


Additional Env. Performance (F) 


0% 


3 


0.00 



Total 3.53 



Scenario #3 


% (Weight) 


Ratings 


Score 


Cost (A) 


20% 


4 


0.80 


Life Expectancy (B) 


33% 


4 


1.33 


Improved Performance (C) 


27% . 


3 


0.80 


Operation Cost (Consumables) (D) 


13% 


3 


0.40 


Maintenance Cost (E) 


7% 


3 


0.20 


Additional Env. Performance (F) 


0% 


3 


0.00 




Total 




3.53 



: Optimal Remanufacturing Options: SES-200 

(by Item) 




Modify 
11% 


Restore 
/" 24% 




Remove 

13% ~~" 




H Restore 
■ Replace 


Reuse 
12% 






□ Reuse 
O Remove 






\^ Replace 
40% 


■ Modify 









Optimal Remanufacturing Options: SES-200 
(by Cost) 



Modify 
26% 



i Remove 

■7% 



Restore 
10% 




Reuse^ 

r2%^t :r ::. 



Replace' 
■ '55°/o. 



m Restore 

■ Replace 

□ Reuse 

□ Remove 

■ Modify 



Percentage Cost by Function Group 

General 



Habitability* Economic 
8% \ Categories 



Communication 
2% 



Structural 
27% 




Electrical 
2% 



Mechanical 
55% 



U Mechanical 

■ Electrical 

□ Stnjctural 

□ Communication 

■ Habitability 

H General Economic 
Categories 



FIG: 93 



